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ABSTRACT
In the present paper an attempt is made to adduce mote chemical evidence for bettet
understanding of the taxonomy of Gentianaceae. Flavonoids, xanthones, saponins, tannins and

phenolic acids have been used * as  markers,

This chemical work on 10 members of the

Gentiana.coe tend to justify elevation of the two sub-families to family level, as Gentianaceae

seny lato and Menyanthaceae.

The work also indicates chemical distinctiveness of the tribe

Exa‘incae which is proposed to be raised to a family Exacaceae,

INTRODUCTION

ENTIANACEAE, a small herbaceous family, is

peculiar, because of the presence of Xanthonas—
a group of vyellow pigments—in many of its
members. This family is usually sub-divided into
two  sub-families, the Gentianoideas, having
opposite decussate leaves with twisted or imbricate
corolla and septicidal dzhiscence of the capsule and
Menyanthoideae with alternate leaves, induplicate
or wvalvate <corolla and irregularly dehiscing
capwule. The Geatiangidese are variowsly sob-
divided into tribss, by characters based on, the
length of the style, the size and the importance of
placentas in th: sub-division of the ovary, the
development of the anther connective and in more
recent arrangements, the nature of the polleni?.
The DMenyanthoideaz have been separated from
Gentianacecae and elevated to a separate family
status—Menyanthaceae~—by Englerd, mainly based
"on anatomical and morphological findings of
Lindsey10, Hutchinson® not only supports this
view but also separates Ganltianaceac and Menyan-
thaceae to g distinct bfamilial order Gentianales,
Based on the available chemical data Gibbst also
stpports such a contention,

The phenolic chemistry of the family is known

only by a few reports on thz Xanthones. The
known flavonoid data are glycoflavones from
Swertia japonice® and Gentiana crucidtu®,
. In the present work 10 planls belonging to this
family are qualitatively analysed for leaf phenolics,
saponine and tannins with a view to bringing out
additiona] chemical evidences with regard to the
taxonomy phylogeny of the groups.

MAri Al s AND MiuaHobs

Cacepling  Swertia corvmhose and - Jlalenia
petrottetts Jeaf samples from Herbarium specimens),

all other plunts have been collected fresh, Voucher

specimens are deposited in the Herbarinm, Depart-
ment of Botany, The M.S. Univerﬁty of Baroda,
Baroda, India,

The procedures adopted for the analysis of leaf
phenolics have been  mentioned elsewhere2,
Xanthones include all the yellow pigments having
orange yellow colour in w.v. light, changing to
fluorescent  yellow with ammonia vapour and
spectral properties, exhibiting maxima at 230-245,
250-265, 305-330 and 340-400 mub7?, Saponins
and tannins were tested using known procedures! 11,

RESULTS

The distribution of various flavonoids, xanthones,
saponins, tannins and phenolic acids is presented in
Tables T and 1I.

All the planls except Swertia corvymbosg and
flalenig perrorterti possess flavonoids in the leaves
(for these two plants experiments could not he
repeated due 1o non-availability of more plant
material). The flavones apigenin, Juteolin and
diosmetin (4’-methyl ether of luteolin) as o-glyco-
sides are present in both th2 species of Exacumn,
The glycoflavenes (c-glycosides of Navones) are
present in Enicostenuna, Hoppea and  Canscora,
The various glycoflavones are SOVILCAR, hO-OTienin
and c¢-glycoside of genkwanin  (cvidenced by the
absence of spectral shift in band Il with anhydrous
sodium  acetate and band 1 same as with sodiuwm
micthoxide),  The flavonol, guercetin and its methyl

cthery  are detected  only e the  two ap2Cic
Nymphoides.  Veucoanthogyanin  test 1y strongly

ponitive in both the species of Nymphoddes only, In
N. crivfaturn fiee  anthoeyamine  also
(whith muy be due to
conditrons of extrachion),

Nanthones

could  be

located mild  aowdic

have been Tocated in Latconternn:

Hoppea, Canscora, Swertrg and Hlerira (MWdenlficg-
tion ol various danthones has not been attempred).
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TABLE T
Flavonoids, Xanthones, Saponiny and Tannins in Gentianaceae
Flavonoids
Api- Luteo- Dios- Quer- Q-3 ISor- Leuco- Giyco- Xon- Sapo- Tane
genin lin Metin cetin  OMe ham- anto- flavones thones npins nins
netin Cya-
nins
Sub-famjly Geptianoideac
Exacum bicolor Roxb. + -+ ‘. o - .- . .
E, penduniculatiun Linn. - + . . . . e .- . -
Enicostemma hyssopifolinm Verdoorn . . , + + .
Hoppea dichotoma Willd . ‘ .o e . . -4 -+ - .
Canscorag decuyrrens Dalz, . s . . . + + .
C.diffusa R, Br, . ‘e ) - . .
Swertiu corymbosa Wt. . . ’e .e . . .o -+ ‘s .
Halenia perrattetti Griseb, , .o .o . . + - .
Sub-family Menyanthoideae
Nymphoides indicun O, Kuntze + T + .+ . . +
N. cristatunm Q. Kuntze . + +- ~+ + .. .o -+
TasLg IT
Phenolic acids in Gentiangeeae
p-hy-  Proto. 2-OH, 2~0OH, p-Cou- Feru- Sina-
Vanillic Syringic droxy  cate- 4-0OMe, 6-OMe, maric tic pic
benzoic chuic benzoic benzoic
Sub-family Gentianoideae
Exacum bicolor Roxb. + . + + e ‘- -+ . -
E. peduncularym Linn. + -+ + -+ -+ ‘e -+ -+ .
Enicostemma hyssopifolium
Yerdoorn. + + -+ . : + + .
Hoppea dichotoma Willd + ‘e T . . . ’e o ‘e
Canscera decurrens Dalz. -+ + ~+ + ‘e +- + .o
C. diffusa R, Br. + + + + .o . -+ -+ .
Swertia corymbosa Wt. + + - . .o + .o . .
Halenia perrottetti Griseb, + + e .- ’a + . . .
Sub-family Menyanthoideae
Nymphoides indicumm O. Kuntze -+ .r + . + ‘e . 3- 3
N. cristatum Q. Kuntze + .o + . +- .e ,e ~t +
Saponin test is strongly positive in Nymploides DiscussioN

cristatum only,
posiiive,
the presence of tannins,

In N. indicim the test is slighily
All the plants analysed failed to show

acids

encountered

bolites

The distnbution of various

secondary meta-

definitely keep the two sub-familics
chemically wvery distant.  Flavones (as o- and
c-glycosides), xanthones, syringic acid, photo-

Of the various phenolic
syringic, protocatechumic and p-conmaric acids are
present only in the sub-family Gentianoideae and
sinapic acid in the Menyanthoideae.

catechuic acid and p-coumaric acid are present only
in Gentianoideae, whereas Menyanthoideae possess
flavonols, leuccoanthocyanins and sapomns. ‘These
chemical evidences strongly justify the elevation of



Vol. 47, No. 4
Feb. 20 1978 ]

these two  sub-families to  famuly level, as
Gentianaceae sensu Jato and Menyanthaceae © as
alteady praclised by Engler3 and HutchinsonsS,
QOther chemical evidencas listed by Gibbst (hot-
water test, cyanogenetic glycosides and some other
data on saponing) and also the abundance of
P-(+ )-bornesitol in Genlianoideae13 lend further
support to this view.

In the Gentianaceae sensu stricto, - flavone-
o-glycosides are restricted to the tribe Exacineac
(Type genus Exacum is screened herz). The
xanthones and glycoflavones so abundant in the rest
of the Genfianaceae are conspicuously absent in

the Exacmeae. L-(4)-bornesitol which i1s very
common in the Gentianaceas also eludes this
tribe13, ‘The bilocular ovary of the tribe, in the

otherwise unilocular Gentianaceae, is a characteristic,
morphological feature.

The available morphological and chemical data,
therefore, evcke a fzw pertinent queries.

(1) Do all these fornmudable evidences suggest
raising of the tribe Exacineas to a family
or a sub-family level ?

(2) If the morphological and chemical

 differences of the same magnitude couid
warrant a family status for Menyanthaceae,
"would it not be in the fitness of things to
segregate the tribe Exacineae and elevate it

to the family category ?

Answers to these queres
the affirmative, The tribs

are apparently in
Exacineae,

hetween male and female scorpions. The hepatopancreatic  phosphorylase

Infiuence of Sex on Hepatopancreatic Glycogenolysis of Scorpion

111

opimon should be raised to family Exacaceac.
However, chemical data on the remaining gepera
of Lxacincae in particular and the Gentianaceae
in general, are necessary o draw valid conclusions
based on sound taxonomic judsement,
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Chapmann and

levels were higher in males than in the females. The higher levels of phospharylase acrivity
in males have been correlared with higher glycogenolysis and haemolymphatic glucose. The sex-
based differences in glycogenolysis have been discussed,
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INFLUENCE OF SEX ON HEPATOPANCREATIC GLYCOGENOLYSIS OF SCORPION
HETEROMETRUS FULVIPES (C. KOCRH)
D CHENGAL RAJU*, §. GOVINDAPPA Anp K. 5. SWAMI
Depariment of Zoology, S V. Universiry, Tsrupati 517 502, India
ABSTRACT
The levels of haemolymphatic glucose, hepatopancreauc glycogen were shown ta differ
‘@ and ‘ab’ actviw
clearly  established  between the two  seves of

V1E sex of the animals has been indicated 10

play a vital role in various physiological
activities!4,  The differences in
features and the tissue somatic indices have been

L —

* Present address © Deparment of Zoology, S, V.

Arts College, Tirupau 517 302,

morphological

different animals?3,  There seem to be metabolic
differences at the enzyvmatic levels between muale
and femuale scorpions®.  In comparison to  other
groups of animals, there 8 less work on  the
scorpions i relalion to sex.  Hence an attiempt
has been made to stody the sex-bused differences
in glycogenolysis to understand the probable ¢ausg



